Regulatory effects of 5'-deoxypyridoxal on glutamate dehydrogenase activity and insulin secretion in pancreatic islets.
It has been known that glutamate, generated by glutamate dehydrogenase (GDH), acts as an intracellular messenger in insulin exocytosis in pancreatic beta cells. Here we demonstrate the correlation of GDH activity and insulin release in rat pancreatic islets perfused with 5'-deoxypyridoxal. Perfusion of islets with 5'-deoxypyridoxal, an effective inhibitor of GDH, reduced the islet GDH activity at concentration-dependent manner. Treatment of 5'-deoxypyridoxal up to 2 mM did not affect the cell viability. There was reduction in V(max) values on average about 60%, whereas no changes in K(m) values for substrates and coenzymes were observed. The concentration of GDH on the Western blot analysis and the level of GDH mRNA remained unchanged. The concentration of glutamate decreased by 52%, whereas the concentration of 2-oxoglutarate increased up to 2.3-fold in the presence of 5'-deoxypyridoxal. 5'-Deoxypyridoxal had no effects on inhibition by GTP and activation by ADP or L-leucine of islet GDH. In parallel with the inhibition of GDH activity, perfusion of islets with 5'-deoxypyridoxal reduced insulin release up to 2.5-fold. Although precise mechanism for correlation between GDH activity and insulin release remains to be studied further, our results suggest a possibility that the inhibitory effect of 5'-deoxypyridoxal on islet GDH activity may correlate with its effect on insulin release.